*Coronavirus disease 2019 was first reported from Wuhan district of China and has spread to 210 countries across the world claiming over 97,602 human lives as on 10 April 2020 by 21:06 pm. Currently, there is no specific treatment for this virus and the treatment is mainly relied on controlling symptoms. Here we discuss our current understanding of SARS-CoV-2 with respect to its receptor recognition and how this knowledge could be useful in treatement using clinically known inhibitory drugs. We have also discussed the diagnosis, treatment and preventive measures that are currently being employed for controlling further spread of the virus.*

Introduction {#Sec1}
============

The ongoing pandemic caused by severe acute respiratory syndrome-coronavirus-2 (SARS-CoV-2) has been spreading rapidly across the world, infecting over 16 lakh people as on 10 April 2020. SARS-CoV-2 is less pathogenic in terms of mortality and severity than SARS-CoV-1, which had caused an epidemic in 2003 infecting about 8000 people (Yi *et al.*[@CR23]). However, it is more transmissive and has spread at an alarming rate in the past few days. Middle East respiratory syndrome coronavirus (MERS-CoV) that emerged in 2012, has so far infected 2279 people claiming 806 lives (Mubarak *et al.*[@CR17]). This century has already seen three coronavirus outbreaks in humans. All these viruses belong to the family Coronaviridae, which consists of two subfamilies: Coronavirinae and Torovirinae. Coronavirinae is further divided into four genera: *Alphacoronavirus*, *Betacoronavirus*, *Gammacoronavirus* and *Deltacoronavirus*, and SARS-CoV-2 belongs to *Betacoronavirus.* CoVs have very large, nonsegmented, positive-sense RNA genome, which is about 30 kb (Fehr and Perlman [@CR7]). The nucleocapsid (N) is helical and covered by a spherical lipid bilayer envelope embedded with other structural proteins; spike-glycoprotein (S), membrane (M), and envelope (E) (figure [1](#Fig1){ref-type="fig"}) (De Wit *et al.*[@CR21]).Figure 1SARS-CoV-2 and related coronaviruses are enveloped positive sense RNA viruses. The structural proteins of the virus are: S-glycoprotein, envelope protein, membrane protein and nucleoprotein. The nucleocapsid is helical and is surrounded by a spherical envelope.

SARS-CoV-2 biology and possible evolution {#Sec2}
=========================================

The CoV entry into its host is guided by the attachment of S-glycoprotein to a membrane protein that acts as a receptor on the host's surface (figure [2](#Fig2){ref-type="fig"}). To date, several such receptors have been found for different CoVs-like angiotensin-converting enzyme 2 (ACE2) for SARS-CoV/SARS-CoV-2 and dipeptidyl peptidase4 (DPP4) for MERS-CoV (Raj *et al.*[@CR19]). The receptor-binding domain (RBD) present in the S-glycoprotein takes part in the interaction with the host receptor for viral entry. A study has indicated that the mutations in the RBD have led to a higher binding affinity of SARS-CoV-2 to the human ACE2 receptor than SARS-CoV. Natural selection in humans or other organisms with human-like ACE2 has resulted in optimal binding of RBD which indicates that the virus has not been purposefully manipulated (Andersen *et al.*[@CR1]). The same study also highlighted that a polybasic furin cleavage site in S-glycoprotein is present in SARS-CoV-2 and cleavage by host furin enzyme resulted in activation of spike protein (Andersen *et al.*[@CR1]). The presence of furin in small intestine, liver and lungs partially explains the effective transmission rates of SARS-CoV-2 compared to other related viruses. ACE2 is involved in the cleavage of angiotensin II to angiotensin 1--7, leading to a lowering of blood pressure (Keidar *et al.*[@CR15]). However, SARS-CoV-2 and related viruses have evolved to utilize such receptors for their own benefit by using them for initial attachment and entry. Several theories have been proposed for the putative origin of SARS-CoV-2. Phylogenetic analysis has revealed 89.1% similarity with a cluster of coronaviruses found in bats, suggesting that the virus might have naturally been selected in bats before zoonotic transfer to humans (Wu *et al.*[@CR22]). Another study suggests Malayan pangolins as the origin, considering the high similarity in the major amino acid residues present in the RBD (Andersen *et al.*[@CR1]). However, it is difficult to predict the exact origin of coronaviruses considering the inadequate sampling of bats, pangolins and other animals. The absence of polybasic furin cleavage site in the sampled coronaviruses also challenges the acceptability of the suggested theories. A recent phylogenetic analysis revealed that there are three major variants of SARS-CoV-2: A, B and C, among which A is the ancestral type; B is the most common type found in east Asia and the other two are found in America and Europe in significant proportion (Forster *et al.*[@CR8]). This virus is quite different from other viruses that cause flu. Although flu is caused by RNA viruses, they belong to a different family called influenza viruses, which have a smaller genome compared to SARS-CoV-2. Some other coronaviruses are also reported to cause common cold with mild symptoms, but the similarity of SARS-CoV-2 with such viruses is only 50% at the nucleotide level. Nucleotide identity with SARS-CoV and MERS-CoV is 80% and 55%, respectively (Bar-on *et al.*[@CR2]).Figure 2SARS-CoV-2 and related viruses bind to receptors on the host membrane for entry. Viral RNA is released following entry, which is directly translated to replicase protein. This protein assists in viral replication. The antigenome is transcribed to produce viral transcripts which are translated into viral proteins. Viral assembly is followed by release of new virions to infect new cells.

Diagnosis, treatment and preventions {#Sec3}
====================================

The most important step for devising treatment strategies for any disease is to diagnose it. SARS-CoV-2 nucleic acid isolated from the upper and lower respiratory tracts has been the main source of template for its detection by real-time (RT) PCR (Corman *et al.*[@CR4]). There is strong positive correlation between leukocyte and lymphocyte count which can also be used as initial diagnosis (Jin *et al.*[@CR14]). Symptoms associated with coronavirus disease 2019 (COVID-19) are quite diverse, ranging from fever, muscle aches, cough and shortness of breath. Sore throat and running nose, which is very prominent in case of human coronaviruses causing common cold, have been observed in less than 5% of patients. In severe cases, patients also suffer from pneumonia and SARS, leading to multiple-organ failure and death. Supplemented oxygen requirement has been seen in 75% of the cases (Poon and Peiris [@CR18]). Chest x-rays have revealed interstitial changes and patchy shadows at multiple locations in the lungs, with maximum at the peripheral region (Chan *et al.*[@CR3]; Huang *et al.*[@CR13]). Apart from the respiratory fluids, viral RNA has also been detected in stool and blood; however, it is yet to be tested whether the virus can spread from these as well (Holshue *et al.*[@CR12]).

There is no antiviral treatment or vaccine for SARS-CoV-2 or other coronaviruses, thus we need to rely on treatment of symptoms and intensive care unit support for seriously ill patients. Convalescent plasma (CP) from recovered patients has proved to be very promising to treat patients in serious conditions and improvement in symptoms has been seen within three days of transfusion (Duan *et al.*[@CR6]). Chloroquine and hydroxychloroquine are in high demand as of now, as it is an effective drug for the treatment. However, the evidence for such an activity of the drug against the virus is limited and more studies should be undertaken before administering it to the patients as this may cause side effects in future (Gbinigie and Frie [@CR9]). The mean incubation period of the virus is 5.2 days, and maximum infected individuals develop symptoms within 12.5 days (Li *et al.*[@CR16]). This strongly supports the recommended idea of a 14-day quarantine period for medical observation. Social distancing, on the other hand, will help in limiting the spread of virus from carriers who are yet to develop symptoms but have already contracted the virus. N95 filtering facepiece respirators (N95 FFRs), which are being widely used as a precautionary measure, are efficient (99.8%) in filtering particulate matter of size up to 0.1 *µ*m (Rengasamy *et al.*[@CR20]). Since the size of SARS-CoV-2 is 0.1 *µ*m in diameter, N95 FFRs can almost competently filter them out. The viability of the virus is quite variable with 3 h in aerosols and 72 h on plastic surfaces (van Doremalen *et al.*[@CR5]). Thus, sterilizing surfaces and regularly washing hands with soap and water is recommended. Soap can disrupt the lipid bilayer envelope of the virus rendering it inviable. Several treatment methods have now been recommended in a series of research articles published recently. SARS-CoV-2 utilizes ACE2 and a serine protease TMPRSS2 for entry into its host. Blocking of TMPRSS2 activity by clinically proven inhibitors has the potential to prevent entry (Hoffmann *et al.*[@CR11]). Another suggestion is the use of available angiotensin receptor 1 (ATR1) blockers considering the similarity between ACE2 and ATR1 structure (Gurwitz [@CR10]).

In conclusion, our innate immunity is responsible for the adaptive immunity and antiviral defence. It is important that we further investigate the immune response of our body against SARS-CoV-2 so that effective therapeutics can be developed, and vaccine candidates can be mined. CP transfusion has proved to be effective, with no severe adverse effects and more studies must be conducted with a larger sample size to check its statistical significance (Duan *et al.*[@CR6]). Development of vaccines might take some time, and presently, the best way to stay safe is to practice social distancing, keep surfaces disinfected, and reporting putative carriers and people with symptoms for medical help.
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